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$n$ $R$“ $A$ $R$“
2 $f$ : A $\subset R^{n}arrow R^{n}$
$f(x)=0$
$f$ $g$ : $A’\subset Aarrow B$
( $B$ $n-1$ ) $A$ $B$ 1


















[1976] Global Newton $C\subset A$
smooth
$x\in\partial C$ $Df(x)$
-sign(det $Df(x)$ ) $(Df(x))^{-1}f(x)$ $C$
( sign +1
$-1$ $0$ $0$ $\partial C$ $C$ $Df(x)$
$f$ $x$ Jacobi $detDf(x)$ $Df(x)$ )
$g$ : $A\backslash Karrow S^{n}$ $g(x) \equiv\frac{f(x)}{||f(x)||}$ ( $arrowarrow$
‘ $K\equiv\{x\in A|f(x)=0\}$ $S^{n}\equiv$ { $y\in R^{n}$ |\Sigma 1 $y_{i}^{2}=1$ }
$||\cdot||$ ) $x\in\partial C$ $Df(x)$
Sard $x\in\partial C$
$g(x)\in S^{n}$ $g(a)$
$a\in\partial C$ $b\equiv g(\alpha)$
$g^{-1}(b)$ 1





$[0,1$ ) $0$ $a$
1 $K$
$a$ $K$ $f(x)=0$
(1) $(Df(x))\dot{x}=-\kappa f(x)$ , $\Vert\dot{x}||=1$
\kappa sign $\kappa=signdetDf(x)$


















Kellog, Li, and Yorke [1976] - $C^{2}$ $f’$ : $Carrow C$
(
$C$ smooth )
f’ $\partial C$ $x\in$ C\K’
$g(x)\in\partial C$ $x$ $f’(x)$ \partial C
$x$ ( $K’\equiv\{x\in$
$C|f’(x)=x\}$ $)$ Global Newton
$a\in\partial C$ $b\equiv g(a)$
$g^{-1}(b)$ $a$
f ’ (
Kellog, Li, and Yorke [1976] )
Global Newton Kellog, Li, and Yorke
Kamiya [1990] $C\subset A$ smooth
$x\in\partial C$
$f(x)$ $C$
$x^{0}\in intC$ $x\in C\backslash K$
$g(x) \equiv\frac{f(x)}{||f(x)||}-\frac{x-x^{0}}{||x-x^{0}||}$
( $K\equiv\{x\in A|f(x)=0\}$ )
$x^{0}\in int$ $C$ $g^{-1}(0)$ 1
$g^{-1}(0)$ $x^{0}$
70
$f(x)=0$ ( int $C$ $C$
) $x^{0}$ $g^{-1}(0)$
(3) $( \frac{Df(x)}{||f(x)||}-\frac{I}{||x-x^{0}||})\dot{x}=-\lambda f(x)$ , $||\dot{x}||=1$





Arrow and Hahn [1971] ) \ell $m$
IR (
)
$i,$ $i=1,$ $\ldots,$ $m$ , $u_{i}$ : $R_{+}^{\ell}arrow R$ \omega i $\in R_{+}^{\ell}$
$i$
$x\in R_{+}^{\ell}$ $y\in R_{+}^{\ell}$ $t\Sigma^{Y}u_{i}(x)>u_{i}(y)$
$u_{i}(x)>u_{i}(y)$ $x$ $y$
( Debreu [1958\sim Chapter





$\max u_{i}(x_{i})$ $s.t$ . $p\cdot x_{i}=p\cdot\omega_{i},$ $x_{i}\in R_{+}^{l}$





) $p\cdot f(p)=0$ (Walras )
$p\cdot x_{i}(p)=p\cdot\omega_{i}$ $i=1$ $m$
$f$ $0$
$f(\lambda p)=f(p)$ , for all $\lambda\in R++$
$p$ $\lambda p$
$f$ $S^{\ell}=\{p\in R_{+}|\Sigma_{k=1}^{\ell}p_{k}=1\}$










Arrow and Hahn [1971,
Chapter 2] Varian [1984, Chapter 5] )
1 (Walras ) : $f$ : $S^{\ell}arrow R^{l}$ (W)
$(C)$ (B) $f(p^{*})=0$ $P^{*}\in S^{\ell}$












( process $S^{l}$ $\hat{S}^{\ell}=\{p\in R_{+}^{l}|\Sigma_{k=1}^{l}p_{k}^{2}=$
$1\}$ ) - process
$k$













( Garcia and Zangwill [1981]
) $f$ $C^{2}$ S’





$\Sigma_{i=1}^{\ell-1}p_{i}^{2})^{\frac{1}{2}}$ ), ..., $f_{\ell-1}(q, (1-\Sigma_{i=1}^{\ell-1}p_{i}^{2})^{\frac{1}{2}}))$ (W)
$\hat{E}=\{q\in R_{+}^{l-1}|\hat{f}(q)=0, \Sigma_{i=1}^{l-1}q_{i}\leq 1\}$
$\hat{T}=\{q\in R_{+}^{\ell-1} | \Sigma_{i=1}^{l-1}q_{i}^{2}\leq 1\}$







$[0,1],$ $[0,1$ ), $(0,1)$





(Eaves and Scarf [1976]











(a) $(\dot{q},\dot{\theta})$ 1 (b),(c)
Global Newton
(1) $f$ $lh^{t}$ Kellog, Li, and Yorke
Kamiya [1990]
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